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DNA A B 18, #% & RT-PCR * HS & & AIV RNA £ 1K# H £ % 10pg. %% ¥ RT-PCR 3 AIV A T & %2 i K # & fo
HES B HRTRHY, ERABLEEN 100%.
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Development of multiplex reverse transcription polymerase chain reaction for
the detection of HS subtype avian influenza virus
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(Guangzxi Veterinary Research Institute, Nanning, 530001, China )

ABSTRACT : A multiplex reverse transcription polymerase chain reaction (RT-PCR) was developed and optimized for use to de-
tect the HS subtype of avian influenza virus (AIV). For this purpose, two sets of specific oligonucleotide primers were designed, of
which one set of primer, XZ145-2 and XZ146, based on the highly conserved region of the matrix gene was found to be able to ampli-
fy the cDNA bands of 244 bp for all AIV, and the other one, XZ-H5-1 and XZ-HS-5, based on the relatively conserved region of the
hemagglutin in gene of HS subtype could be used merely to amplify the cDNA bands of the 860 bp of AIV HS5 subtype. The results by
using this specific multiplex RT-PCR demonstrated that two specific cDNA bands of 244 bp and 860 bp were observed simultaneously
only for RNA isolated from AIV HS subtype, and one specific cDNA band of 244 bp was found for RNA isolated from other subtypes
of AIV. No specific cDNA band of 244 bp or 860 bp could be detected for RNA/DNA isolated from other avian pathogens or tissues
of SPF embryos after amplification. The minimal amount as detected by this multiplex RT-PCR was 10 pg of AIV-H5 RNA. The re-
sults of this method for the detection of isolates of HS subtype of AIV were completely matched to those of the classical virus
identification methods.
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SRR SR ERERmEREC Y, KRR
% RT-PCR iR, BB T HS WH AIVH)
ZE RT-PCR KM EFIHR, BBERMENT,
1 HE5FE
1.1 RBAEA 1BAH LEMAN HILA
AIVEH, BHARTRENY B BERXEGHSBEHF
%5 ; DNV F48.IBV M41.ILTV & MG S6, AL
BERF .HINL RNA, B EERSIBZREXF¥ R
HREEMN,
1.2 HAiRH  Trizol RNA #$23X7%], BB GIB-
CO A #];RT-PCR iXF &, MEH KEFEEDEARR
FHERIFELH
1.3 RR&EIT
1.3.1 51RTEER FAERE 25 AR
AIVM EE 1 HA Z2EF 7, ®it 458 T B x5
1, Hh XZ145-2 #1 XZ146 REA 514, T LA
WEFA A B ALV, BSIE 0 244 bp; XZ HS - 1 #1 XZ
H5-5% HS LRI RS 4, B1EY 860 bp, 5l
MENWT. ,
XZ145-2;5’ -CTTCTAACCGAGGTCGAAAC-3’
XZ146:5' ~ AGGGCATTTTGGACAAAKCGTCTA-3'
XZ H5-1:5"-ACACATGCYCARGACATACT -3’
XZ H5-5:5"-GTCCTTGCRACWGGACTMAGA - 3’
(. YR—CT:RRRERAGWRERA,T;
MHFE A,C)
1.3.2 KR RNAE  FE250 pl X4 FR 28 9 b0
A 750 pl Trizol RNA fh3% A, K B R 68 A o
EARBUK B RNA, FH 1% Sambrook 773" #il &
RNA WHEEEE MWK EE, - 20C R,
1.3.3 E¥F 72 pl RNABRF S5 MmAdpul
25mmol/L MgClp, 2ul 10 X RNA PCR & v ¥, 2pl
2.5mmol/L dNTPs, 1pl 40U/l RNA BEMHI 7], 11
5U/ul AMV RNA % %8, 25pmol/L L #3514
XZ145-2 1 XZ H5-1 % 11, Al DEPC H,0 # 2R
F 20ul, LIRSS, FE PCR L LR ERBFX K
F&REHTRAL.
1.3.4 ZE PCR 720yl DNA BB FIMA 1l
25mmol/L MgClp,3 pl 10 X PCR @ W ¥, 0.5 pl Su/
pl Taq B & B8, 25 pmol/L T # 3|4 XZ146
XZH5-5 & 1pl, B dH,O #F 2 5 B E 50 pl, BLr
BYE, ZEZPCRIXEBRERFXNZLE PCR A
3B K FE AR YR BE N B 1B] | O PR K B R AT IR
1.3.5 ZEPCR™¥WHHT M 10 ul ZE PCR =
P2 Wl BRI WRIR S, 7E 1% AR L1
5V/em B EREFTRIK, DisHES T RIES %,

1.4 BHRARKR W13 HS AIV A EHKEM
RNA.6 4~ H9 #1 HIN1 AIV.NDV F48,IBVM41,
ILTV.MGS6 X SPF i FE % I 4 R iy RNA/DNA
SBIMAZBIZLE RT-PCR R VKR4, HEAHRE %
HTHATY Y, ML E RT-PCR M RE, Hi
12 ™ HA T8 A R BRR AR EHRE H 4
TREMIFTNEEEZERSY EREKEGRSH
=T,

1.5 8RR RE HS LA AIV RNA W&
B 10FRAPFHRBGHITEZE RT-PCR, M EZE
RT-PCR M.

1.6 MEKERNFELSEDHRE 20052 7]
MATLERY HS WA ATV RS H M T 8
Ji JR B B 45 4 RN _ERRIRGE S I A K 13 2
AEFRENAE OB RAREEN HS TR
AV ¥ SPF M8 iL4 B4, AL /S W £ E RT-PCR
HATR, 2 R E X,

2 & B

2.1 ZERT-PCRHMRERY HEdXMEKERMEE
PCR fy78#E VB K | %E {6 18 BE F0 B 1B LA R 5 R R 3
FHiht, BEHERERREERBGENR 42T 25
min, 96 T 5 min, £ E PCR M BERHFKMN 94
THAH S min J5, #EA 94 CAH 455,55 CiB A
455,72 TREM 105 s I PEFF, SL953F 35 K, RE 72
C HEH 10 min,

2.2 BRURBRER 1341 HS L& AIV 4588
) RNA £ZH RT-PCRI' ¥ /5, SRS N E
244 bp 1 860 bp AL B HH I DNA 3™ 1¥H, HIN1,
61 HY WA AIV B HMHEA 12 HA LR A
R RR B RNA R 7E 244 bp A B cDNA §31%
Hr, 7€ 860 bp AL LYW B, T NDV F48. IBV
¥ ILTV.MG X SPF #5414 RNA/DNA
Y FE 244 bp 1 860 bp 4L FT (DNA P-4 H
B, aRMHE 1,

2.3 HEBRHRKRER LW, ZLE RT-PCR
#3EF 514 XZ145-2.XZ146 X AIV RNA f 85E&
HEN 1pg, RS IH XZ HS - 1.XZ H5 - 5 %t
H5 LA ATV RNA B H BN 10pg. &R R
A 2,

2.4 MERERMRBLSEYHRRER 204
S BIMA TR HS TR ATV 55 5058 i Bl - L.
B mbkik S H SR B rr ol 4 e, B R 13
HENFFRRE RN HS WA AIV SPF X f65% 8
SEY AL E RT-PCR #17R M, &R ekEN
YRR KNG BIH 244 bp A1 860 bp 1 cDNA
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1 #HE RT-PCR HRMERR
1.100bp DNA ladder marker;2. SPF {& 5 74 ff: 40 4§
YEx R ;3. 514 XZ145 - 2.XZ146;4. 514 XZHS - 1,
XZH5-5;5-6.HS AL A1V;7. H7 L& AIV;8. H9
WE AIV;9.NDV F48;10.1BV;11.ILTV;12. MG
Fig.1 Specificity of Multi-RT-PCR for HS Subtype AIV
1.100bp DNA ladder marker; 2. Negative control; 3.
Primers of XZ145-2;XZ146; 4. Primers of XZHS5 — 1;
XZHS5 - 5;5 — 6. HS subtype of AIV;7.H7 subtype of
AIV;8.H9 subtype of AIV;9.NDV F48;10.IBV;11.
ILTV;12. MG
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B2 %K RT-PCR#MMERAR
1.100bp DNA ladder marker;2. SPF {2 FR3 iE 4 4
YEXT IR ;3. 514 XZ145 - 2.XZ146;4. 514 XZHS - 1,
XZHS - 5;5.10ng;6.1ng;7.100pg; 8. 10pg; 9. 1pg; 10.
100fg;11.10fg;12. 1fg
Fig.2 Sensitivity of Multi-RT-PCR for H5 Subtype AIV
1.100bp DNA ladder marker; 2. Negative control; 3.
Primers of XZ145 —2,XZ146;4. Primers of XZH5 - 1.
XZHS- 5;5. 10ng; 6. 1ng; 7. 100pg; 8. 10pg; 9. 1pg;
10.100fg;11.10fg; 12. 1{g
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FRBRIE L E PCR 5191+ RN, 2% AR
MR ERHERTH M EEM AIV R ERIRN
HAZEEHFHN, BT THEXBERESI B, HF
XZ7145-2.X7146 2 A B R B R B E A5, o]
PIRRIFF A A Bl AIV;XZ H5-1,XZ H5 -5 UK
HS #5514, REBR W H5 WAL A1V, FIHXH
X$ 514, WX £ ERT-PCRY ¥ & 1469 {4k, &

ST HRE LS HS WA AIV 9 L HE RT-PCR,

%L H® RT-PCR (I FHEERER, FA H5
A AIV 7E 244 bp #1 860 bp fI & L1 BB &1
cDNA ¥ 1 #F, T H7.H9 LAl AIV RE&KR 12 4
HA TR A B FERAG 8 R 7E 244 bp 2 H BLE cDNA
A, 7E 860 bp AL LY W B, KR AHE
HE &% E, . NDV F48.IBV #.ILTV.MG X
SPF {8 fE 38 JE 40 417E 244 bp M1 860 bp &b ¥I Ty
HHA, XEHATAHRBILHALE RT-PCR A
B R RN E HA LA ATV, TTH 7] A
Bt HS LA AV #TRAEE. B FXELE
RT-PCR REE#H# T K PCR, £ JL/NT WA 58
LT HS ATV HRE L F, X7E X HS LA ALV, fU
HESBURE H5 LA AIV B A EEEER X,

AIV RNA B85 10 FRIHBEHITLE RT-
PCR, i@ i 514 XZ145 — 2.XZ146 X AIV RNA #j
B &Y 1pg, HRETIW XZ H5 - 1.XZ H5 -
5%t H5 LA] AIV RNA BB KR M &N 10pg. &
RER%LE RT-PCR RA & EHRE,

Xt A LS HS WAL ATV 957 5038 #9 I B b
FE A MLE 2R 4 4 HS WA ATV (SRR 58
W, % £ ®E RT-PCR Wl 25 R £ 877~ K HS
WA AIV, HBFEE N 100%, WAABRBIH L
H RT-PCR 7] MR HL I 2 % 8 B HS T
BT HRELE
EB M
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